2 ], contains two 4-(dimethylamino)benzoate (DMAB) ligands, one isonicotinamide (INA) ligand and two water molecules; one of the DMAB ions acts as a bidentate ligand while the other and INA are monodentate ligands. The four O atoms in the equatorial plane around the Zn atom form a distorted square-planar arrangement, while the distorted octahedral coordination is completed by the N atom of the INA ligand and the O atom of the water molecule in the axial positions. Intramolecular C-HÁ Á ÁO hydrogen bonding results in the formation of a six-membered ring adopting an envelope conformation. The dihedral angle between the carboxyl groups and the adjacent benzene rings are 4.87 (16) and 2.2 (2) , while the two benzene rings are oriented at a dihedral angle of 65.13 (8) . The dihedral angle between the benzene and pyridine rings are 11.47 (7) and 74.83 (8) , respectively. In the crystal structure, intermolecular O-HÁ Á ÁO, O-HÁ Á ÁN and N-HÁ Á ÁO hydrogen bonds link the molecules into a supramolecular structure.contacts between the pyridine and benzene rings and between the benzene rings [centroidcentroid distances = 3.695 (1) and 3.841 (1) Å , respectively] further stabilize the structure. Weak intermolecular C-HÁ Á Á interactions are also present.
Experimental
Crystal data [Zn(C 9 
Data collection
Bruker Kappa APEXII CCD areadetector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2005) T min = 0.720, T max = 0.810 21315 measured reflections 6053 independent reflections 5647 reflections with I > 2(I) R int = 0.021 Refinement R[F 2 > 2(F 2 )] = 0.040 wR(F 2 ) = 0.078 S = 1.29 6053 reflections 353 parameters 6 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 0.43 e Å À3 Á min = À0.99 e Å À3 Table 1 Selected bond lengths (Å ). Symmetry codes: (i) x À 1; y þ 1; z; (ii) x; y þ 1; z; (iii) x þ 1; y À 1; z; (iv) x À 1; y À 1; z;
(v) x À 1; y; z; (vi) Àx þ 1; Ày þ 1; Àz; (vii) Àx þ 1; Ày; Àz. Cg2 and Cg3 are the centroids of the C9-C14 and N1/C15-C19 rings, respectively.
Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009 
Comment
Nicotinamide (NA) is one form of niacin. A deficiency of this vitamin leads to loss of copper from the body, known as pellagra disease. Victims of pellagra show unusually high serum and urinary copper levels (Krishnamachari, 1974) . The nicotinic acid derivative N,N-Diethylnicotinamide (DENA) is an important respiratory stimulant (Bigoli et al., 1972) . Transition metal complexes with biochemical molecules show interesting physical and/or chemical properties, through which they may find applications in biological systems (Antolini et al., 1982) . Some benzoic acid derivatives, such as 4-aminobenzoic acid, have been extensively reported in coordination chemistry, as bifunctional organic ligands, due to the varieties of their coordination modes (Chen & Chen, 2002; Amiraslanov et al., 1979; Hauptmann et al., 2000) .
The structure-function-coordination relationships of the arylcarboxylate ion in Zn II complexes of benzoic acid derivatives may also change depending on the nature and position of the substituted groups on the benzene ring, the nature of the additional ligand molecule or solvent, and the pH and temperature of synthesis (Shnulin et al., 1981; Antsyshkina et al., 1980; Adiwidjaja et al., 1978) . When pyridine and its derivatives are used instead of water molecules, the structure is completely different (Catterick et al., 1974) .
The structure determination of the title compound, (I), a zinc complex with two 4-dimethylaminobenzoate (DMAB) and one isonicotinamide (INA) ligands and two water molecules, was undertaken in order to determine the properties of the ligands and also to compare the results obtained with those reported previously.
In the monomeric title complex, (I), the Zn atom is surrounded by two DMAB and INA ligands and two water molecules.
One of the DMAB ions acts as a bidentate ligand, while the other and INA are monodentate ligands (Fig. 1 ). The four O atoms (O1, O3, O4 and O7 atoms) in the equatorial plane around the Zn atom form a highly distorted square-planar arrangement, while the distorted octahedral coordination is completed by the N atom of the INA ligand (N1) and the O atom of the water molecule (O6) in the axial positions (Table 1 and (Table 2 ) results in the formation of a six-membered ring D (Zn1/O1/O2/O6/C1/ H61) adopting envelope conformation, with atom Zn1 displaced by 0.610 (1) Å from the plane of the other ring atoms. In (I), the O3-Zn1-O4 angle is 60.03 (6)°. The corresponding O-M-O (where M is a metal) angles are 58.3 (3)° in (VI) and 55.2 (1)° in [Cu(Asp) 2 (py) 2 ] (where Asp is acetylsalicylate and py is pyridine) [(IX); Greenaway et al., 1984] .
In the crystal structure, strong intermolecular O-H···O, O-H···N and N-H···O hydrogen bonds (Table 2) link the molecules into a supramolecular structure, in which they may be effective in the stabilization of the structure. The π-π contacts between the pyridine and the benzene rings and the benzene rings, Cg1-Cg3 i and Cg2···Cg2 ii [symmetry codes:
and Cg3 are centroids of the rings A (C2-C7), B (C9-C14) and C (N1/C15-C19), respectively] may further stabilize the structure, with centroid-centroid distances of 3.695 (1) and 3.841 (1) Å, respectively. There also exist two weak C-H···π interactions (Table 1) .
Experimental
The title compound was prepared by the reaction of ZnSO 4 .H 2 O (0.90 g, 5 mmol) in H 2 O (30 ml) and INA (1.22 g, 10 mmol) in H 2 O (20 ml) with sodium p-dimethylaminobenzoate (1.88 g, 10 mmol) in H 2 O (50 ml). The mixture was filtered and set aside to crystallize at ambient temperature for one week, giving colorless single crystals.
Refinement
H atoms of water molecules and NH 2 group were located in difference Fourier maps and refined isotropically, with restrains of O6-H61 = 0.891 (17) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-supplementary materials sup-4 factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Zn1 0.43308 (4) 0.52665 (3) 0.277312 (12) 0.00968 (7) (7) 0.0050 (7) 0.0059 (7) N1 0.0113 (9) 0.0118 (10) 0.0102 (9) −0.0001 (7) 0.0011 (7) 0.0004 (7) N2 0.0107 (10) 0.0095 (10) 0.0249 (11) 0.0017 (8) −0.0012 (8) 0.0026 (8) N3 0.0125 (9) 0.0118 (10) 0.0155 (9) 0.0011 (7) −0.0012 (7) −0.0021 (8) supplementary materials sup-10 Fig. 1 
